. Densities, d / g cm -3 , molarities, c / M, and viscosities, η / Pa s, of solutions of solute molality, m / mol kg -1 , of 1,3-DMU solutions in water at 25 °C Table S2 . Solute molarity, c / M, amplitudes, S j , and relaxation times, τ j / ps, of the resolved modes j = 1…4, static, ɛ, infinite frequency permittivity, ɛ  , and reduced error function, χ 2 , obtained with a 4D fit of the dielectric spectra of 1,3-DMU in water at 25 °C (parameter values followed by "F" not adjusted). 
Molecular dynamics simulations
Force field details 
a Potential functions are the following: bonds, ; angles, ; (Table S6 ), whereas most of the H 2 O molecules in the first hydration shell (3.4 out of 7.1 in total) orient their planes perpendicular to that of the reference 1,3-DMU. Beyond 4.4 Å no specific orientation of H 2 O planes is observed (see Fig. S6 ). r  6.6 Å  α < 30°, α > 150°60° < α < 120°β < 30°, β > 150°60° < β < 120°γ < 30°γ < 45°γ < 60°0
1,3-DMU hydration and aggregation
. The r C -OW -β CDFs give additional information on the position of the neighbors surrounding the reference 1,3-DMU molecule. If these are located in the reference plain β must be close to 90° whereas values of 0° and 180° indicate a placing of the observed particle exactly above or below the reference. If β is within the ranges 0° ≤ β ≤ 30° or 150° ≤ β ≤180° and the planes of reference and observed molecule are parallel to each other (α ≈ 0° or 180°) their mutual orientation is parallel-displaced. This is the case for the H 2 O molecule closest to the solute as β is mainly < 30° or > 150°. The second neighbor exhibits a broad distribution of β with a slight predominance of the out-of-plane location, whereas the third H 2 O shows a weak preference for an in-plane position. For the remaining four H 2 O molecules at < 4.4 Å the probability of finding these within the 60° <β < 120° region decreases. In general,
2.9 out of the 7.1 H 2 O molecules within = 4.4 Å are located more or less in the plane of the 1,3-DMU molecule (Table S6) .
Finally, the angle γ describes the mutual orientation of the dipole vectors, with approximately parallel alignment indicated by γ < 30°. It is evident from Fig. S5 that the first three neighboring H 2 O molecules orient their dipole moments parallel to that of the reference 1,3-DMU. Moreover, this tendency increases from the first to third water molecule. For further neighbors parallel orientation of the dipoles becomes less and less pronounced (data not shown). According to the analysis of simulation snapshots the first neighbor is almost exclusively H-bonded to the carbonyl oxygen of the solute. The second is either H-bonded to carbonyl oxygen or the hydrogen atoms of the amino groups with a preference for the former. The third next H 2 O definitely prefers to Hbond to both amino hydrogens, which explains why this water molecule is best aligned with the solute dipole. Thus, analysis of the dipole moment vectors shows essentially parallel alignment of the dipole moments of 1,3-DMU and of the three nearest H 2 O molecules in its first hydration shell (Fig. S6) , albeit with an angular distribution in the range 0° ≤ γ ≤ 30°. Since from the ~26 water dipoles of the first hydration layer (Fig. 4) wobbling around the solute only the "frozen" component parallel to the solute dipoleand H-bonded to 1,3-DMU as a consequence -will disappear from the DRS signal, this explains why Z ib  1.6 was found experimentally. At the same token, this explains the large effective dipole moment of  eff,1 = (11.3  0.6) D of 1,3-DMU at c  0. < 5.0 Å but with a marked distribution of α in the range 60-120° at 5.0 < r C -C / Å <7.5. This suggests a T-shaped solute orientation in this region. The third neighbor is preferably located in the range of the second maximum of g C -C (r) and shows also T-shaped orientation. Note, that only 0.9 1,3-DMU molecules were found by integrating the g C -C (r) RDF up to the first minimum and a further 3.2 molecules are within the 5.0 < r C -C / Å < 7.5 (Table S7 ). Similar to the nearest H 2 O molecule, also the first 1,3-DMU neighbor prefers the location above and below (β < 30° and β > 150°) the plane of the reference solute molecule (Fig. S5 ). For the second neighbor this distribution preserves with half as large intensity while the third neighbor does not show any preferred orientation with respect to the reference plane. Together with the finding that the first two neighbors orient their planes parallel to the reference solute, one can conclude that these three 1,3-DMU molecules have an enhanced probability to form the parallel-displaced stacks. It should be mentioned that for 29% (0.26 out of 0.89) of the solute molecules placed within first minimum of g(r) C -C (5.0 Å) the angle β assumes values between 60 and 120°. In accordance with simulation snapshots this corresponds to structures where1,3-DMU molecules are H-bonded via H and O atoms and thus form head-to-tail aggregates. Figure S5 shows that for the first two 1,3-DMU molecules next to the reference the maximum intensity of the r C -C -γ CDF corresponds to 20° < < 50°. The third neighbor possesses a very broad distribution without preferred dipole-dipole correlations. In order to obtain the reorientational correlation times, τ' u,1 , corresponding to the x, y, and z vectors of 1,3-DMU, we analyzed ln C x,1 , ln C y,1 and ln C z,1 as a function of time. To allow direct comparison of the τ' u,1 values to the rotational correlation time, τ rot,1 , found with DRS (see manuscript for details), only linear parts of the simulated ln C u,1 (t) functions at long times were considered. Table S8 summarizes the corresponding slopes, S(ln C u,1 ), calculated reorientational correlation times, τ' u,1 , as well as the times (in parentheses of columns 2, 4 & 6) up to which ln C u,1 (t) was linear. 
